Insulin induces translocation of the alpha 2 and beta 1 subunits of the Na+/K(+)-ATPase from intracellular compartments to the plasma membrane in mammalian skeletal muscle.
Unlike glucose transport, where translocation of the insulin-responsive glucose transporter (GLUT4) from an intracellular compartment to the plasma membrane is the principal mechanism underlying insulin stimulation, no consensus exists presently for the mechanism by which insulin activates the Na+/K(+)-ATPase. We have investigated (i) the subunit isoforms expressed and (ii) the effect of insulin on the subcellular distribution of the alpha beta isoforms of the Na+/K(+)-ATPase in plasma membranes (PM) and internal membranes (IM) from rat skeletal muscle. Western blot analysis, using isoform-specific antibodies to the various subunits of the Na+/K(+)-ATPase, revealed that skeletal muscle PM contains the alpha 1 and alpha 2 catalytic subunits and the beta 1 and beta 2 subunits of the Na+ pump. Skeletal muscle IM were enriched in alpha 2, beta 1, and beta 2; alpha 1 was barely detectable in this fraction. After insulin treatment, alpha 2 content in the PM increased, with a parallel decrease in its abundance in the IM pool; insulin did not have any effect on alpha 1 isoform amount or subcellular distribution. The beta 1 subunit, but not beta 2, was also elevated in the PM after insulin treatment, but this increase originated from a sucrose gradient fraction different from that of the alpha 2 subunit. Our findings suggest that insulin induces an isoform-specific translocation of Na+ pump subunits from different intracellular sources to the PM and that the hormone-responsive enzyme in rat skeletal muscle is an alpha 2:beta 1 dimer.